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ELECTRIC RAILWAY ENGINEERING
sufficiently high to give sufficient clearance to the high tension
wires during the period of maximum sag and that they be at least
7 in. in diameter at the top. The forces acting on the poles due
to the presence of the high tension line are:
Vertical downward force due to weight of conductors with
possible ice sheath   and vertical   component   of   wire
tension.
Bending moment due to angle in line or with one or more
wires broken.
Bending moment due to wind pressure on pole and ice
sheathed wires.
Although these forces may be readily calculated by means of
the fundamental laws of mechanics, it is safe to assume that
there is a sufficient factor of safety with a properly constructed
pole line sufficiently heavy for the trolley and feeder installation
for the reason that the latter acts as a longitudinal anchor guy in
case of a broken high tension wire, and owing to the further fact
that the possible strains on the high tension line are generally
small as compared with those incurred by the feeder and trolley
construction.
Electrical Considerations. — Considering the large number of
railway high tension lines using No. 4 B. & S. wire, and remember-
ing that this should be a minimum for mechanical reasons, it will
probably save time in calculation to assume this size at the start.
A convenient spacing for wires not exceeding 33,000 volts is
36 in. With these dimensions in mind it will be remembered
that in determining the regulation of an alternating current
line the impedance must be considered in place of the resistance
which is used in direct current calculations. Impedance may be
considered as the resultant of the resistance and the reactance
of the line combined at right angles. In other words,
Z= VR2 + X*	(88)
where Z = Impedance of line in ohms.
R = Resistance of line in ohms.
X = Reactance of line in ohms.
The reactance (X) of a transmission line is partly due to in-
ductance (L), which in turn is dependent upon the cutting by
the wire of lines of force set up by the current in the wire, and the
capacity (C) which is the effect due to the wires acting as the

